Short-term effects of altered shell conductance on oxygen uptake and hematological variables of late chicken embryos.
The preceding report on the O2 uptake (MO2) of chicken embryos whose shell conductance (GO2) was altered from the beginning of incubation showed that the MO2 was decreased despite increased GO2 [Okuda, A. and H. Tazawa (1988) Respir. Physiol. 74: 187-198]. This was attributed to an excess water loss which reduced the growth of the embryos. The present study was designed to investigate the short-term effects of altered GO2, obviating the effect of excess water loss, on the MO2 and simultaneously on the hematological variables of embryos on days 16-17 and days 18-19 of incubation. The MO2 measured 5 h after increasing the GO2 was neither decreased nor increased significantly. The diffusing capacity of the chorio-allantoic membrane, which was estimated using the Bohr integration procedure, decreased as the GO2 was increased. When the GO2 was decreased, on the other hand, the decrease in MO2 was not so large as expected from the decrease in GO2, for both 16- and 18-day-old embryos. The effect of reduced GO2 on MO2 was more prominent in 18-day-old embryos than 16-day-old embryos. One-day-long hypoxia due to decreased GO2 induced erythropoiesis in 18-19-day embryos, but did not do so in 16-17-day embryos. The increase in hematocrit value of the latter group of embryos was attributed to an increase in cell volume due to concurrent hypercapnia.